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(54) Title: WATER FILTER AND THE PRODUCTION METHOD THEREFOR 

(54) HaaBaHHe H3o6peTem«i: OHJIbTP AJW BOflbl H CnOCOE ETO H3rOTOBJIEHH* 

(57) Abstract: The invention relates to a water filter and a 
method for the production thereof. The inventive filter 
comprises a body provided with an inlet, outlet and drain 
pipe which are provided with lock valves and a main 
filtering element. Said filtering element is made of an ion- 
exchange material and comprises input and output surfaces 
for filtrated liquid. Said invention is characterised in that 
the ion-exchange material is embodied in such a way that it 
is voluminous, has a required shape, is reinforced with a 
rigid reinforcement which is fixed to a perforated support, 
and forms a continuos porous frame from spherocolloids 
having required pore sizes which are defined by required 
cleaning parameters, the volume of the filtering mass of 
the element material being calculated according to 
mathematical expressions. The input surface of the main 
filtering element is coated with an additional filtering and 
correcting layer of a fine substance which is introduced in 
the form of a powder through a loading valve in the cavity 
of the body in a filtered liquid flow. Said liquid flow is 
deposited on the input surface of the main filtering element 
and dynamically retained thereon by ram pressure of 
liquid. The powder granule sizes are higher than the pores 
of the ion-exchange material, and the volume thereof 
corresponding to the shape of the main filtering element is 
defined according to mathematical expressions. Said filter 
makes it possible to efficiently remove harmful impurities and pathogenicbacteria from water. The structural design of the filter 
is protected against instantaneous pollution and prevents the poisoning of the filtering element. 
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AeKJiapauHsi b cootbctctbhh c npaemiOM 4.17: 

06 aemopcmee u3o6pememm (npaewio 4,17 (iv)) mojtbKO 
dn*US. 

Ony&riHKOBaHa 

C omnemoM o MeotcdynapodHOM noucxe. 



B omHOUtenuu deyxdyKeeHHux xodoe, Kodoe *3biKoe u dpyzux 
coKpauienuu cm. «I7oHCHeHux k koSom u coKpameHtiHM» t ny6m- 
KyeMbie e nancuie Kaotcdoeo ouepednaeo ettnycKa BtojuiemeM PCT. 



(57) Pwfrepa-n ripe/yiOHceH <£>HJU»Tp am bo aw h cnoco6 ero H3roTOBjieHHH, coAepxcanpiH 
Kopnyc, cHa6»ceHHHfi[ bxoahlim, bwxoahmm h cjihbhwm naTpy6KaMH c cootbctct- 

ByiOIUHMH 3anopHWMH BeHTHJIHMH H OCHOBHOH 4>HJIbTpyiOlAHH 3JieMCHT, BMIIOJIHeH- 
HMH H3 HOHOOSMeHHOrO MaTCpHaJia, HMCK>mHH BXOAHyiO H BWXO^jyiO nOBepXHOCTH 
AJIH 4>HJIbTpyeMOH 5KHAKOCTH, OTJIHHaK>mHHC« TeM, HTO HOH006MeHHMfi MaTepHaJI 

ocHOBHoro 4>HJibTpyiomero 3JieMeHTa BunojmeH o6i>eMHMM TpeSyeMoft reoMeTpH- 
necKOH 4>opMU, apMHpOBaH Hecymeft apMaiypofi, npHKperuieHHOfi k nep^opHpo- 
BaHHOH onope h o6pa3yeT HenpepbiBHbift nopHCTtifi xapicac H3 MHKporao6yji c no- 
paMH Tpe6yeMoro pa3Mepa, onpeAeJiaeMoro hco6xoahmwmh napaMerpaMK otoctkh, 
npHHeM, o6i>eM (fnuibTpyioiaeH Maccw MaTepHana 3JieMeirra onpeAejweTca no MaTe- 
MaTHHeCKHM B&ipaxceHHftM. 

BxoAHaa noBepXHOCTb ochobhoto 4>HJibTpyK>mero 3JieMeHTa noicpbrra Aonoji- 

HHTCJIbHBIM <J)HJIbTpyK>mHM KOppeKTHpyiOIAHM 3amHTHblM CJIOCM MeJIKOAHCnepCHO- 

ro BemecTsa, BHeceHHbiM b bhac nopouiKa nepe3 3arpy30HHbift KJianaH b noJiocrb 
Kopnyca b noTOK (JnuibTpyeMofi xchakocth, ocaacAeHHoro Ha bxoahoS noBepxHocTH 
ochobhofo (JwJibTpyiomero 3jieMeHTa h AHHaMwfecKH yAepxcHBaeMoro Ha Heft cko- 
Pocthhm HanopoM mchakocth, pa3Mep rpaHyn nopounca 6onbnie pa3Mepa nop hoho- 
o6MeHHoro MaTepaajia, a BHeceHHwfi ero o6i>eM b 3&bhchmocth ot 4>opMbi ochobho- 
to ^HjibTpyiomero 3jieMeHTa onpeAejweTca no MaTeMaranecKHM BbipaaceHHaM. 

OHJIbTp n03BOJWeT BblCOKO 3^4>eKTHBHO OHHIItflTb BOAy OT BpeAHbDC IipHMe- 

cefi h naToreHHMx 6aicrepHft. KoHcrrpyKUHfl $HJibTpa 3amHiueHa ot BHe3anHbix Bbi- 
6pocoB 3arp«3HeHHH, npeAoxpaMeT $HJibTpyioiuH& 3JieMeHT ot orpaBJieHHfi. 
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<S>HJIbTp flJIfl BOABI H CnOCOS erO BBrOTOBJieHHH 
OSjiaCTb TeXHHKH 

M3o6peTeime othochtc* k ycTpOHCTBaM jina: othctkel BOffHi b HacrHocra, 
HHTbeBpS, nyreM MexamraecKOH h HOHOO^MeHHofi OHHcncBPi a rmm K ;cnQco.6aM px 

H3rOTOBJieHHJI: 

IIpeffinecTByiomHH ypoBeHb tcxhhkh 

H3BeCTCH <j)HJIBTp flJW flOOHHCTKH IfflTbeBOH BOflOHpOBOflHOH BOflbl, [1] CO- 

^ep^amHH munmApHHecKHH KOpnyc, cop6qHOHHLifi 4>njn»TpyiomHH sneMeirr, pac- 
nojiOHceHHtiii BHyipn Kopnyca h 4>HKcaTOp KpenneHHfl ycrpoftcrBa Ha KpaH, npn 

3X0M 4»HJIBTpyiOmHH 3JieMeHT H3 pe30pUHH<i)OpManBflerHflHOH CMOJIBI BBIHOJIHeH B 

Bime craKaHa, Koaiecnajn,HO pacnojio^eHHoro BHyrpa Kopnyca c 3a3opoM, npuraeM 
TOJimnna ctchok craKaHa cocraBJwer 2/3 ero AnaMerpa, a CBeMHbifi BwnycKHOH 
naipy6oK h BnycKHOH KJianaH, CHaSaceHHbiH raHKoii-^HKcaTOpoM pacnojioaseHBi noa 
yrnoM He MeHee 45° k Kopnycy 4>Hjn>Tpa. 'IIpH 3tbM oraoineHHe BHyTpeHHero AHa- 
MeTpa Kopnyca k HapyacHOMy jmaMerpy (pnjibTpyionxero ajieMeHTa BbinojmeHO co- 
craBjunomHM 1:0,75^-0,85. 
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HeaocraTOK ycTpoficrBa b tom, hto cTaxaH H3 HOHOo6MeHHofi pe30pinra4>op- 
MajibflerivmoH cmojim He oSjiaflaer AOcraTO^moH M exaHHHecxoH npoHHocTbro, pas- 
Mep nop CTaxaHa He xoHTpojmpyercH, a raaBHoe - oh He sanmmeH ot BHesanHbix 
Bti6pocoB 3arpa3HeHHOH BOflbi, hto npHBOflHT K.HeMewieHHOMy^a6HBaHmo nop h 
OTpaBJieHHK) 4>njibTpyiomero ajieMeirra. PereHepainw ero 3aTpy«HeHa. 

H3BecreH cnoco6 nojiyqemiJi MmcponopHcroro nojniMepHoro (JnuibTpa o6pa- 
6oTKoft nneHKH H3 nojrasTHJiHTepeH^TajiaTa pacrBopoM BOflHO-aueroHOBOH cmcch c 
KOHnempanHefi aneroHa 40-50 06. %. [2]. HeaocraTKOM ero aBJiaerca oTcyrcrBHe 
HsSnpaTenbHOCTH h cop6HpyK>meH cnoco6HOCTbK> 4>Hjn»Tpyioniero H3^ejnw no ot- 
HomeHHio nojiHBaneHTHbiM KaraoHaM Marmia, xanbmra, ajnoMmnw, mraxa, KaflMira, 
MapraHna h acejiesa. a Taxace b tom, *rro oh He no3BOjraer ynpaBjurrb pa3MepaMH nop 
BemecTBa 4>HJibTpa bo BpeMa nponecca H3roTOBjieHHJi 4 )HJIbT P a - 

H3BecTeH cnoco6 nojiyHemM $opMOBaHHbix MaTepnanoB Ha ocHOBe mohcbht 
HO^opManbflernHHOH cmojim [3],. BKjnoHaionmH nojinKOHaeHcanmo MoneBHHbi h : 
4»opManbAeriwa b boahoh cpeae h 4>opMOBaHHe, npn stom nojraKOHAeHcaumo mo- 
HeBHHbi h 4>opMajn,Aernfla h 4>opMOBaHHe o6pa3yK>ineHca cmojim ocymecTBJWidT 
nyreM BbmepacHBaHHa BOflHoro pacrBopa MOHeBHHbi, <j>opMajJiJJ.erajJ,a h khcjioto xa- 
TajiH3aTOpa npn hx MaccoBOM cooTHomeHHH, paBHOM l:0,5-l ? 0):(p,0l-0,12) .coot^ 
BercTBeHHO h KOHnempanHH MO^eBHHbi 250-600 r/ji b cTaTHrecxHX ycnoBHax- b 
repMeTWfflOH 4>opMe b Te^eHHH 10-50 mhh. npn 15-25°C, a «jw nojiyneHHa nopHC^ 
toro 4>opMOBaHHoro MarepHajia Hcnojn>3yK>T MoneBHHy xoHneHTpanneH 250-400 r/ji 
pacTBOpa: JJjix MexamraecKOH npoHHocxH flo6aBjnnoT pe3opn^feKOJnse^fii £@* 

1 5% OT MaCCbl MOHeBHHbl. 

MarepHan, nojiyneHHWH sthm choco6om AOcraTOHHO flenieBbra, ho ero Mexa- 
mraecxaa npoHHOCTb Majia ajw Hcnojn>30BaHHa b kanecTBe 4>njn»Tpa BOflbi. 

TeoperaHecKoe o6ocHOBaHHe nponeccoB HOHOo6MeHa H3Ji05xeHO b KHHre [4]. 

H3BecrHbi (JmjibTpbi «reH3ep», pa3jnrqHOH MOAH(|>HKamiH juui ohhctkh nHTb- 
eBoii BOAonpOBO^Hon BOflbi, HanpHMep, «TeH3ep-32» [5]. Hx oTjnroHTejibHOH cno- 
co6HOCTbio jnwweTca HajnFme ycraHOBJieHHoro b KOpnyce hohoo 6MeHHoro 4>HHbT- 
pyiomero sjieMeirra (ajieMeHTOB) Ha ocHOBe pe3opnHH4»opManbAerimHOH cmojim c 
B03MOHCHOCTbio ero pereHepamm MeroaoM npoMbiBKH o6paTHbiM noToxoM BOflbi h 
npoflyBKOH oxaTbiM B03/ryxoM (ao 7 kt/cm ). 

He^ocraTOK ero b tom, wro oh Taxace no/jBepaeeH 3acopeHioo BHe3anHbiMH 

Bbl6pOCaMH 3arpfl3HeHHOfi BOOM, HTO npHBOAHT X OTpaBJieHHK) HOH006MeHHOrO 

sjieMeHTa. 

2 
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TeM He MeH^e, no cBoefi KOHcrpyiciimi h HcnpJiB3yeMBiM Marepnajia oh Han- 
6ojiee 6jra30K k TexHKraecKOH cymHOCTH npezuiaraeMoro ycnpoHCTBa h Moacer cjiy- 

3KHTB eMy npOTOTHIIOM . 

PacKpMrae H3o6peTeimH 

3ajiaqeH ? peniaeMofi npeanaraeMBiM ycrpoficrBOM HBjraeTCH bo3MO}khoctb pe- 
ryjinpoBamra (^HJibTpyiomeH ciioco6hocth (|>HjiBTpyiomero sjieisieHTa jum pa3jran- 
hoh CTeneHH ohhctkh npH noBBimemni ero npoHHOcni h 3aimrra ero or OTpaBJiemra 

B MOMCHT BHe3aiIHBIX BBl6pOCOB CHJIBHO 3aipfl3HeHHOH BOflBI, a TaiOKe KOppeKDJIfl 

.• ( • *■ " 

ero b 3aBHcmviocTH or Toro, neM 3arpji3HeHa Bojia, a TaioKe ot -roro KaKyio cTeneHB 
ohhctkh Tpe6yeTCJi aocthhb. 

IlocTaBneHHaa 3a#ana pemaerca TeM, hto jjjir TpeGyeMOH CTeneHH ohhctkh 
BH6npaK>T pa3Mep nop (j)iuiBTpyioin;ero ajieMema, HMea b BH^y, to, hto pa3Mep, cy- 
mecTBeHHO BJiHHeT Ha npOH3BOflHrejiBHOCTB (})Hjn>Tpa. JiflSi 3Torq (Jhdibtp bo^bi, ; 
coflep^caniHH Kopnyc, CHa6aceHHBra bxo/pibim, bbixoahbim h cjihbhbim naipy^KaMH c , 
CooTBeTCTByionpiMH 3 anopHBiMH BeHTHJMMH h ochobhoh (J)HJiBTpyiOBqpaH 3jieMegT > ; 
BBinojmeHHBiH H3 HOHOoSivieHHoro MaTepHana, HMeronjHH Bxojmaji n BBpcoflHaa no- 

BepXHOCTH AJW (|)HJIBTpyeMOH ACHflKOCTH. E[pH 3T0M HOHOo6MeHHBIH MaxepHaJE . f OC- 7 

HOBHoro 4>HnBTpyioniero 3JieMeirra BBinojraeH o6BeMHBiM TpeGyeMOH reoMeTpErqe-. 
ckoh 4>opMBi, apMHpoBaH Hecymeii apMarypoii, npHKpeimeHHOH! ^ ; nep^opj^pBaH- . 
HOH onope h o6pa3yeT HenpepBiBHBift nopncTBin KapKac H3 MincporrioGyji c nopaMH~ 
Tpe6yeMoro pa3Mepa. Pacxofl ^chakocth h ckopoctb 4>HJiBTpa^iiH_Hppe3 jimpcKHH^ 
t$iajn>Tp onpeAejineTCH 3aBHCHMOCT3iMH: 

rp£ k - 3MimpHqecKHH K03(})(J>HmieHT pjw 4>njiBTpyionxero MarepHajia bxoahoh 
noBepxHocra, MM 2 /ceK; 

S - ruiomajtb bxoahoh noBepxHocra (JwuibTpa, mm ; 

h v - Hanop, TepaeMbra ot bxo^hoh noBepxHocra S BX flo blixoahoh 
S B mx.,kt/mm 2 ; 

L - TOJiimma cjioji (jMUiFipa, mm; 

L - HanopHBiii rpaAHeHT (BejmHHHa naaemra Hanopa Ha eflHHHuy 
nyTH),Kr/MM 2 
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J\jm (J)HjibTpa b BH^e nojioro muimmpa cooTHomeHHa ocraroTCH iipejKHHMH, 
tojibko b ynoMHHyroM ypaBHemm 3a S cne^yer c<mTaTB S BhIX - nnomagB bbixootoh 
noBepxHOCTH 4>HJibTpa. CpaBHeHne o&bcktob imocKoro HHjiHH^HHecicqro (JwuiBTpa 



V m _ 



L+d ' 

npn ycjiOBHH paBHOH ToramiHbi 4)HJibTpyiomero cjioh L h npoHHX paBHHX ycnoBirax 
noKa3tiBaeT, wro iuiockhh 4>hjibtp HMeeT MeHturnH o6i>eM Maccw (j)iun>Tpyiomero 
MarepHana: 

OneBnimo, mto c tohkh 3pemM pacxo.ua MarepHana iuiockhh $wu>Tp Bbiroa- 
Hee mtuHimpHHecKoro h ,tcm 6onee, KomraecKoro, t.k. HMeer Mem>niHH o6i>eM. 

IlaaeHHe Hanopa Ha epjmmxy nyra Jnn y iuiocicoro (J)HjrbTpa nocroaHHoe, a y 

HHJIHHflpHHeCKOrO (J)HJILTpa HanOpHLIH rpaHHeHT' Jmm pe3KO B03paCTaeT OT.BXp,nHOHv 

noBepxHOCTH k BBixpflHoii, (chhkui, bxoahoh Hapyaoryio noBepxHOcrt HHjraHflpa). . 
3to BBi3BaHO yMeHLmeHHeM xareoro ceneHHa (J)HJiLTpa npn flBHHceHHH aKH^gKpgra pi : 
nepn^epHH k neinpy. Ho b to ace BpeMH CKopocn. aomKOcra npn Bxoine b h^jihha- 
pHHecKHH (j)HJibTp ropa3,ao MeHBme, tom y imocKoro. 3to cjaii2ceHHe; ; cKOpocTHi 
yjiyqmaeT noKa3arenH HOHHoro o6MeHa h cop6nHH. ^acTHHBi 3arpH3HeHHH .poqflmg^ 
b HapyxcHLix cjiohx 4>Hjn>Tpa h Ha sannrraoM ero cnoe, *rro co3^aeT npeffnocbijiKH 
jyix nytnneii pereHepanHH (JnuiBTpa. 

ABTOpaMH npewioaceHBi (j)opMyjn>i jura pacnera Tpe6yeiia>^^Q^^OB||:^pD^ ; 



OL 2 

V m —— - fljia roiocKoro 

k • h„ 



r2 



Q L {L + d) _ n0 ji 0ro ijujunmpHHeCKoro 



QL 2 (2L + d k +D k ) 

F = 5 — ^ - flfUL KOHHHeCKOrO, 

k-h v (d k +D k ) 

r^e Q - Tpe6yeMBiH pacxoa onnmaeMOH hchukocth, kt/c; 

L - TomnHHa <J)HHBTpyiomero cjioh, mm; 

d - BHyrpeHHHH AHaMeTp HHjiHH«pHHecKoro 4>Hjn»Tpa, mm; 

d k h Dk - BHyrpeHHHe .zmaMeipBi BepxHero h rouKHero ceneHHH kohh- 
necKoro <J)HjiBTpa, mm. 
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k = 0,12 - 0,04, MM/ceK - SKcnepHMeHTanbHbra KOScpcpHnneHT juih nor 
jiyneHHoro Marepnajia c npocTpaHCTBeHHOH rnoSynapHoii crpyKrypofi. 
IlpH stom BXOflHaa noBepxHOCTb ocHOBHoro 4>HJitTpyK)iixero aneMeirra no- 
Kpbrra flonoJirorrejibHbiM (pnnbTpyioinHM KoppeKrapyiomHM samtfTHMM cjioeM Men- 
KOflHcnepcHoro semecTBa, BHeceHHWM b Bime noponnca nepes sarpyso^wfi KJianaH 
b nonocTb Kopnyca b hotok 4>HnbTpyeMOH mchakocth, ocaameHHoro Ha bxohhoh no- 
BepxHocra ocHOBHoro 4>HJibTpyioinero 3JieMeirra h ^HHaMiwecKH yaepaoiBaeMoro 
Ha Hen cKopocratiM HanopoM jkhakocth, pasMep ipaHyji noponnca 6ora,rae pasMepa 
nop HOHOo6MeHHoro MarepHana, a BHeceHHbiH ero o6beM b saBHCHMOcra or cpopMbi 
ocHOBHoro (^miBTpyiomero sneMeirra onpeaejuieTca no BbipaaceH 
V Aon = HBA mm 2 , ana miocKoro, 

: Vflph = 7tHA (D + A) mm 3 , JUVL UHnHHflpHHeCKOrO, 

r V^on = tcH (RA + rA +A 2 ) mm 3 , pa KomiqecKoro 

rfle jj _ BH coTa (piuiBTpyKMnero sneMeHra; mm, 
B - nmpiffla (JjHJibTpyioinero 3JieMeHTa; mm, 
D - ffnaMerp (J)HJiLTpyiomero ajieMeirra; mm, 
R - pazmyc mcKHero KOHKraecKoro ocHOBamM; MM^ 
r - pannyc BepxHero KomraecKoro ocHOBamra; mm, 
A - TpeSyeMaa TOJinnnia 3annrraoro cjioh, mm. » 
<&HJibTp mokct 6biTb jienco BbinonHeH pa3jraqHoir reoM^HHeibkoK'ilo^ 
KbTopaa ameryeTca KOHcrpyiomeH Kopnyca, HanpHMep, b BHAeinosoro-HHJiHH^ar 
Vn'oifdro Kofiyca, roiacram,i hjih flpyroii TQaMerpmocKoni^^^w^ ^^^^ 
nyrcM orjfflBKH b $opMy. OnraMajibHoe cooraomeHH^^^f^igQ^i^<^»' 
4>Hjnvrpa k ero bhxoahoh noBepxHOcra paBHo 1 ,6 - 2,6. 

06-beMHaa apMaTypa BbmojmeHa H3 BOJioKHHcroro HexKaHoro jracTOBoro Ma- 
Tepnajia, HanpHMep, cHHrenoHaB KanecTBe ^HJibipyiomero Marepnajia 3aiHHTHoro 
^onomnrrejibHoro cnoa Hcnojib30BaHbi pa3jraHHbie BemecTBa, b 3aBHCHMOCTH ot 
ipe6yeMOH KOppeKTHpoBKH cocTaBa KOHeHHoro npoflyicra - boah. Ana sroro H3 hc- 
xoahoh 4>Hjn>TpyeMOH 3khakocth y^aJMioT HeHyambie h Bpe/mbie BemecTBa h ao- 
6aBJunoT HeooxoflHMbie h nojie3Hbie, HSMemnoT pH bo«h, ecjiH ochobhoh 4>HJibTp 
He b coctohhhh 3to BbinojiHHTb. HanpHMep, Hcnojib3ya b KanecTBe MarepHajia sa- 
mHTHoro cjioa XHMHqecKH HHepTHoe BemecTBO, HanpHMep, nepjnrr, mh hh ksk He 
BJiHaeM Ha cocTaB OHHmeHHOH bo«e>i. flonoranfrejibHbiH cjioh BbinojnweT tojh>ko 
3amHTHyio (fcyHicmno. 
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Ecjih >Ke b Kaqecrae ^HJiBipyiomero MarepHana aonojiHHTejibHoro cnon hc- 
nojib30BaHo xHMiwecKH aKTHBHoe BemectBO, HanpHMep, pe3opiniH(i>opMajibflerH,n- 
Haa CMOjia, to noBbimaiOTCfl ohhcthwc $yHKHHH aonoJiHHTejibHoro cjioh. 

B KanecTBe MaTepHana apnojiHHTejibHoro 3annmioro.cj10HrKOppeKTHpy10iH.e- 

TO pH 4)HJIbTpyeMOH BOflbl HCnOJIb30BaH aojiomht. 

HflX 3amHTW OTX^HJIbTpOBaHHOH BOflbl OT BpCOHBIX MHKp00praHH3M0B B KaHe- 

CTBe MaTepHana aonojiHHTejibHoro 3amHraoro cjio* BBeaeHo 6aicrepHOCTaTirqecKoe 
BemecTBO, HanpHMep, aicraBHoe cepe6po. 

J\sisi peajncanHH 3aaBneHHOH KOHcrpyicnHH $Hjn,Tpa npeanoiceH cnoco6 H3- 
roTOBJieHHa 4>Hjn,Tpa, BKjnonaioinHH nonroTOBKy peaKUHOHHOH CMecn nojiHMepoo6- 
pa3yiomHX peareHTOB h npoBeflemie peaKimH c nojiy^emieM 4>Hjn»Tpyiomero sne- 
MeHra 3aaaHHOH 4>opMH, oTjraqaioinHHCH. TeM, hto npn nonroTOBKe peaKHHOHHOH 
CMecn CHanana b Boae pacraopflioT pe3opmiH, HarpeBaioT pacpop flo 40°-50 o C^ 3a- 
tcm BBOAar KaTanH3aTop, nepeMenraBaioT h nocjie roMprekroaHira pacTBOpa «o6aB- 
jihiot (|)0pMajn,AerHfl, Bbi«epacHBaK)T npn KOMHafHOH TeMnepaType ao noMyraeHHH 
pacTBopa^ 3areM nojryqeHHbiH pacTBOp nojraMepa 3anHBaK)T b $opMy c npeABapH- 
TenBHO ycTanoBjieHHtiMH b Hen nep4>opHpoBaHHOH onopoH h HecyineH apMaTypoii, 
BBinojmeHHOH b Bime jracroBoro HerKaHoro o6beMHoro Marepna^a, yjipaceHHoro b 
OffHH hjih HecKOJiBKO cjioeB h 3aKpenneHHoro Ha nep^opHpoBaHHOH onope, 3areM 
4>opMy TepMOCTarapyioT b j&a. 3Tana: CHanana nojiHMep BbiaepaeHBaioT £o rejieo6- 
pa30BaHHfl npn TeMnepaType pa3JiHBa h nocjie 3Toro iipH TeMnepaType §d^-95 0 C, 
Jioc5e|p^ieHHfl flo KOMHaraoH TeMneparypbj mny^tp^^M^w^^^ 
MeHH^SeMeHT H3BjieKaiOT H3 4>opMBi h noMemaiOT i Kolpiip (j^Tpa;:k^pwH; 
3anojHMK)T cycneH3HeH MejncoflHcnepcHoro rHflpo4>Hjn>H0ro noponriea, pa3Niep rpa- 
Hyji Koroporo 6ojn>me pa3Mepa nop HOHoo6MeHHoro 3jieMeHTa, 6ap6oTHpyK>T ee, Ha 
bxoahoh nosepxHOCTH 3JieMeHra co3flaKyr jiencopa3pyniaeMbiH flononHHTejiBHBiH 
3amHTHBiH KoppeicrapyionmH (frHJibTpyKmnm cjioh nyreM ocaacflerow rpaHyn yno- 
MmryToro noponnca Ha bxoahoh noBepxHOCTH aneMeHTa h nocjie nojraoro noKpBiraa 
ee cnoeM 3anaHHOH tojhhhhbi flHHaMHHecKH yflepxcHBaiOT ero ckopocthbim HanopoM 
noTOKa, a nocjie 3arpH3HeHHfl ero yn.ajunoT o6paTHbiM noTOKOM hchakocth. 

Eap6oTa*c cycneH3HH MejncoflHcnepcHoro noponnca ocywecTBJimoT noTOKOM 
4>HJibTpyeMOH acHflKOCTH h/hjih aspanneH 4>HJibTpyeMOH acmiKOCTH. 

OTJiHMHTejibHOH oco6eHHOCTbio cnoco6a HBJwercH B03MO»HOCTb peryjiHpo- 
BaHHa pa3Mepa nop $HJibTpa, ero HOHOoSMeHHyio aKTHBHOCTb nyreM H3MeHeHiw 

KOHneHTpaUHH HCXOflHblX KOMnOHeHTOB. MexaHHHeCKyK) npOHHOCTb OCHOBHOrO HO- 
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Hoo6MCHHoro ajieMeirra, a Taioice coaepHeaime 4>opMajn>flerima b Bo^e onpeaejimar 
no cooraonieHHio KOjoniecTBa cnraBaiomnx 3<J)npHBix cBH3eii k KOjnrqecTBy Memrie- 
hobbix cbh3ch. H3BecTHO, hto MexamraecKHe XapaKTepHCTHKH pe30pUHH(|>OpMaJII>r 
AerHflHoro BemecTsa nponopmioHajn>m>i kojihhcctby BMflenaeMdro hm <J>opMajn>fle- 
raaa, ho cjihiiikom 6ojn>moe KomraecTBO (J)opMajn>flerH#a He Aonyc-ntMO b mrrteBOH 
Bojie. ABTopaMH npeanoaceHO onrHMajibHoe cpoTHoinemie ynoNumyrbix cB*3eft, 
KOTopoe He flonycicaef npeBbimeHHH ero npe^ejibHO AonycraMLix HopM h HaxoflHTca 
b AHana30He 0,8-1^2. 

OmnMajiBHoe cooxHomeHHe innpe^eirroB npe#CTaBjieHo b cjiejiyiomeH Ta6- 

jnme: 



KomjeHTpa- 

nojra- 
Mepo- 
o6pa3yKD- 
mnx peareH- 
tob, Macc.% 


CooTHome- 
HHe 4>op- 
Mam>flerim: 
Pe3opmni, 

MOJTH 


CooTHome- - 

HHe 3(J)Hp- 

hlix: Mena- 

JlHHOBblX 
CBH3eH 


Ilojiy^ae- 
MbiH pa3Mep 
nop, MKM 


Pa3Mep rpa- 
Hyn noponi- 
Ka 3amnTHO- . 
ro cno^MKM 


TpJiiHHHa . 
3annrraoro ' 

CJIOH, MKM 


50-40 


2,5 : 1 


1,2 


0,001-0,02 


0,03-0,3 


0,01 -0,05' < 


40-35 


2,0: 1 


1,15 


0,02 - 0,2 


0,3-4,0 


0,05-0,2r:>. 


35-25 


1,8: 1 


0,9 


0,2-0,3 


4,0-10,0 


0,2-1,0 


25-20 


1,5:1 


0,8 


3,0-8,0 


10,0-25,0 


1,0 HBHnie 



KaK H3B6CTHO, hohooSmchhhkh c rpynnaMH -COOH ia nojiyHakSfcfl bT 
pe3yjifcTaTe peaioniH nojiHKOHfleHcaniffl <J>eHOjioB c pesopjj^pio^j^cn^p&iCQ^: 
^MeHHaa eMKoenb hohooomchhhkob. chjibho 3aBHCHT or pH pac^^J^fiS^ne»r. 
3(i)(J)eKTHBHaa o6nacn> pH uaxojmTca. b npe^enax pH 6-14. XapaKTepm>iM cbohct- 

BOM H0H0O6MeHHHKOB ABJIH6TCH BBICOK3H CeJieKTHBHOCTb K HOHaM H*" H OTHOCH- 

TejiLHO BbicoKoe cpo,«cTBO k HOHaM mejioHH03eMejibHbix MeTannoB. Piww cejieKTHB- 

HOCTH JJJUl HOHOB MeraJUIOB HM&OT 06paTHbIH nopJWOK no CpaBHBHHK) C CHJIbHOKHC- 
JIOTHblMH HOH006MeHHHKaMH. 

Pm ceneKTHBHocra npn pH7: Mg 2 * <Ca 2+ <Ni 2+ <Co 2+ <Cu 2+ ; 

06bnfflbiH pw: H+ >Ca 2+ >Mg 2 + >Na + 
CynmocTb HOHHoro o6MeHa 3aKJno^aeTca b tom, hto b HeHTpan&Hyio yrjieBOAopo^- 
Hyio cpejiy nojiHMepa BBeaeHbi aKTHBHbie" rpynnbi, yjiepMCHBaionme nojioacHrejibHO 
3apH2ceHHbie HOHbi ( b aaHHOM cjiynae hohbi HaTpna) 3a cnerr cBoero OTpraiaTejibHo- 
ro 3ap>wa. IlpH npoxoHcaeHHH Boj^bi, 3arpa3HeHHOH, HanpHMep, cojwmh 3Kene3a, ho- 
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hbi acene3a 3a chct CBoero 6ojn>mero 3apjwa BbrrecmnoT hohm Haxpra h 3aHHMaiOT 
ero Mecro. 

KpaTKoe oiracaHHe nepTe»ceii 

Ha (Jrnr.l H3o6paaceH 3aaBJweMwfi 4>hjibtp ana bo«m. Oh coctoht H3 Kopnyca 
1, cHa6«eHHoro BXpzmbiM 2, BbixojmbiM 3 h cjihbhbim 4 naipy6KaMH c cooTBercr- 
ByromnMH 3anopHWMH bchthjwmh 5 h 6, ochobhoh (pHJiLTpyioinHH 3JieMeHT 7, bw- 
npjmeHHBiH H3 HOHOo6MeHHoro MaTepnana b BH^e nonoro muirampa, hmckhuhh 
BxoflHyio 8 h Bwxofflnyio 9 noBepxHOcra ajih 4>Hjn,TpyeMOH acmncocTH. 0>Hjn,Tpyio- 
TTTtro aneMeHT 7 apMHpoBaH Hecymefi apMarypOH 10, npHKpemieHHOH k nep4>opHpo- 
BaHHOH onope 11. IIpH 3tom BxoflHaa noBepxHOCTt 8 ocHOBHoro 4>njn,Tpyiomero 
3jieMeHTa 7 noKpbrra AonojiHHTejibHLiM ^HJiBTpyromHM KoppeKTHpyroniHM 3anprr- 
hmm cuoeM 12 Meraeo,zmcnepcHoro BemecrBa. Kopnyc 1 cHa6HceH 3arpy3dHHbiM raid- ; 
narioM 13. 

Ha 4>ht. 2 - (J)hjibtp c KOHycHBiM (JranbTpyronpiM sjieMenTOM; a «a 3 a?*. 

IUIOCKHM. 

YcipoHCTBO pa6oTaeT cjie^tyiomHM o6pa30M. 

B Kopnyc 1 (fcnjibTpa iepe3 bxoahoh naTpy6oK 2 noaaiOT onHmaewiyio BOfly,= 
•npeflBapHTCJibHO HcaieaoBaB xapaicrep ee 3aipa3HeHHH, h b 3aBHCHMdCTH ot hx bh- 
aa nofl6HpaiOT cocraB noponnca ma flonojimrrenbHoro (^HJibip.yKwemTeoppeKT^;? 
pyioinero 3amHTHoro cjioh. ^epes 3arpy30HHbm KjianaH 13 3acbinaK>T nOpomoK b 
rioj?pcTb Kopnyca 1 c pHHmaeMOH boaoh. B noTOKe acH^ocrHVnopomp^:p6pa3yOT 
5 c|8neH3ino, KOTOpaa, npoxozm nepe3 ochobhoh fambrpyv^^ 
Ha ero BxbflHOH noBepXHocra 8 c o6pa30BaHHeM sannrrfioro cjiq^qi^^qBpik-Tqji^ 
nnfflbi. Boaa, npoxoaa ^epe3 3anarrabiH cjioii 12, koTopbiii MexainraecKH 3anep:acH- 
Baex ocHOBHyio Maccy npHMecen, npe^apHTejibHO OHHmaeTca ot BpeflHbix npHMe- 
cen h npHo6peTaer Heo6xoflHMbie ao6aBKH, fla nee cjiejryer nepe3 ochobhoh (J)HJibT- 
pyiomHH 3JieMeHT 7, rae no/njepraerca HOHHOMy o6MeHy, OKomiaTejibHO oHHmaacb 
HanpaBjweTCfl k noTpe6HTejno nepe3 BbixpzmoH narpyGoK 3. 

Oco6yio 3$4)eKTHBHOCTb KOHCTpyKHHH iipHoGpeTaer npH He03KH,aaHHbIX 3an- 

nOBHX BblSpOCaX 3arpfl3HeHHOH BOflbl C OrpOMHbIM KOJUPieCTBOM 3arpH3HeHHH. B 

3tom cjrynae 3anmrHbiH cjioh 12 BocnpHHHMaeT Ha ce6a Becb o6beM 3arpa3HeHHH, 
npeAOTBpamaa OTpaBJiemie ocHOBHoro (pHJibTpyroinero sneMeHxa 7. 

PereHepainw (JmjibTpa ocymecTBjraeTCH oSpaTHbiM noTOKOM Bpnbi. JJjix 3Toro 
3aKpbiBaiOT 3anopHMii bchthjib 5 Ha bxo<zwom narpy6ice 2 h oncpbiBaiOT bchthjib 6 
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Ha cjihbhom narpyGiee 4. HaKOiraBmeecH 3arpfl3Hemw BMecTe c 3ainjrnn>iM cjioeM 
yaajiaroTca, a (jjHjnyrpyroinHe cBOHCTBa 4>HJibTpa BoccTaHaBjiHBaiOTca nyreM 3aci>in- 
kh hoboh nopmm noponnca. 

JlyMiuHH BapnaHT ocymecTBjieHHH H3o6peTemiH. . 

Bbi6op jiynmero BapHanra ocyinecTBJieHHa H3o.6pcreHHH npoH3BO,zurr hcxoa* 
H3 KOHKperHBix ycjioBHH, onpeztejweMbix cocraBOM boom, noaaBaeMOH Ha oracncy h 
Tpe6yeMBiMH napaMerpaMH roTOBoro npozryKTa - nHTbeBOH bojjh. 
IlpHMep 1. OmibTp jyia bojjm CHJibHO 3arpH3HeHHOH cojihmh acejie3a. 

B peaicrop 3arpy»caK)T 420 mji boabi, 130 r.pe3opmraa, 140 mji 37%-Horo 
$opMajmHa h 3 mji cojihhoh KHCJioTbi (d=l,18). PeaicuHOHHyio CMecb nepeMeniHBa- 
iot npn TeMnepaType 40°C ao noMyrHeHHa, BburaBaioT b (fcopMy c npeABapHTejibHo 
ycTaHOBneHHoii b Hen o6t>&mhoPl apMarypoH, TepMOcxarapyiOT (j>opMy npn 45°(j AO 
aaBepnieima rejieo6pa30BaHna (3 naca), a 3areM npH.SO^C b. TC3eHHe:24^acpB.c np ? , 
cue oxjiaaweHHfl H3BJieKaiOT nojryqeHHbri* HOHOo6MeHHbiH <|>HnbTpyioinHH aneMein: 
c pa3MepoM nop 8 mkm, noMemaiOT ero b Kopnyc 4>Hjn>ipa, kotophh 3anojiHjnoT 
cycneH3HeH MejncoAHcnepcHoro noponnca pe30pinm<|)opMajibAerTa^OHC cmojem b .bo- 
Ae (pa3Mep rpaHyji noponnca - 20-25 mkm, KOHneHTpaima TBepAorb --5 r/ji), h no- 
cpeflCTBOM 6ap6oTaaca HaMbiBaioT Ha bxoahoh noBepxHocTH : 3-JieMeHTa 3annrrabiH 
. cjioh TomnnHOH 1,9 mm, y^epacHBaa ero noTokoM ^Hjn»TpyeMOH: jkhakocth,-. ••_ -~ 

IlpHMep 2. EaKTepHOCTaTHHecKHH (j)HJibTp ana BOflbi, coAepacanxeH onacHbie 

7MHKpOOpraHH3MbI. 

B peaKTop 3arpy»caiOT 410 mji boabi, 120' r'p^piBpa^ ; 3^i^J[7^Hd|^6- 
(^opMajraiia h 3 mji cojihhoh KHCJioTbi (d=l,18). ^o6aBJiaioi^30fr '^ aKrHBHoro ce- 
pe6pa. PeaKHHOHHyio CMecb nepeMenraBaiOT npn TeMnepaType 40°C ao noMyrHe- 
hhh, BbijiHBaioT b cJ)opMy c npeABapjrrejiBHO ycTaHOBjieHHOH b Hen oSbeMHoii apMa- 
Typofi, TepMOcraTHpyiOT cpopMy npH 45°C ao 3aBepmemia rejieo6pa30BaHna (3 qa- 
ca), a 3aTeM npn 80°C b TeneHHe 24 nacoB. ITocjie oxjiaacAeHHa H3BJieKaioT nojry- 
qeHHbin HOHOo6MeHHbiH 4)HJH>TpyioniHH aneMeHT c pa3MepoM nop 0,001-0,02 mkm, 
noMemaioT ero b Kopnyc <})Hjn>Tpa, kotopwh 3anojraaioT cycneH3Hefi mcjikoahc- 
nepcHoro nopoimca pe3opipiH4)opMajn>AerHAHOH cmojili b Boae (pa3Mep rpaHyji no- 
ponnca 0.03-0,3 mkm, ), h nocpe^cTBOM 6ap6oTaaca HaMbiBaioT Ha bxo#hoh noBepx- 

HOCTH 3JieMeHTa 3amHTHBIH CJIOH TOJIIUHHOH 0,01-0,05 MM, yflepECHBatf ero nOTOKOM 
4>HJIbTpyeMOH )KHflKOCTH, 
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npH (J)HJIbTpaUHH 3apa»ceHHOH MHKpOOpraHH3MaMH BOABI npOHCXOflHT noAaB- 
jieHHe pa3MHOMCeHHa OTC^HJIbTpO BaHHblX MHKpOOpraHHSMOB. 

ELpHMep pac^era o6beMa ^miBTpyiomeH Maccw. 

3a^aioT Tpe6yeMyio npoH3BOAHTejiBHOCTb ^rnibrpa. Q = It) ji/mhh, ToranHHa 
4»Hjn>Tpyiomero cjioh L = 30 mm, k = 0,12 mm/c, naAemie Hanopa Ha jjjivme L paBHO 
h v = 0,1 t/mm 2 . noflcraBJMfl npHHOTbie 3Ha*ieHHfl b ynoMjmyTyio <J)opMyjry o6i>eMa 

3 

IJHJIHHApHHeCKOrO (jDHJILTpa BBFIHCJIHeM, HTO V = 18,75 AM . 
IlpOMbllllJieHHaH npHMeHHMOCTB. 

3aaBHTejMMH H3roTOBjieHti onbiTHbie o6pa3in>i 3aHBJiaeMoro H3o6peTeroM. 
CymecxByioT 4>HJn>Tpyionme ajieMeHTW pa3jnnHOH reoMerpBraecKOH <J>opMbi: nno- 
ckhc, b BHAe nojibix HHJiHHApoB h KOHycoB. Haii6ojiee yAaHHBie c tohkh 3peHH« 

KOHCTpyKTHBHOH KOMHOHOBKH OKa3aJIHCb UJIJlHHApHHeCKHe 3JieMeHTbI. IlpOBeAeH- 

Hbie HcnbiTaHHJi noATBepAHjra Bee 3aflBneHHbie npeHMymecTBa. IIpH stom AbcrHr- 
Hyibi cAeAyioniHe TexHHHeciaae xapaicrepHCTHKH:. 
MaKCHManbHbiH AHaMeip* 75 mm 

BbicoTa: 245 mm (ajm CTaHAaprabix KOpnycoB 10 ak>hm) 
120 mm (ajm CTaHAapTHbix KopnycoB 5 aiohm) 
Bo3Moamo coeAHHeHHe KaprpHAHcen c pe3b6oBWMH coeAHHeHHHMH b Kaccerbi 
490 mm (aah craHAapTHbix KopnycoB 20 aiohmob) 
735 mm h Gojiee (ajm HecTaHAaprabix KopnycoB) 

UpOHSBOAHTejIbHOCTb: OT 3 AO 20 Jl/MHH (3aBHCHT OT nopHC^OCTH)^ 

' . MaKCHMajibHoe pa6onee AaBJieHHe: 6 ami 
MakcHMajibHaa paSo^aa TeMnepaTypa boabi: ao 100°C ; 
06ihhh pecypc: He MeHee 25 000 ji 
Macca: He 6ojiee 0,8 kt 

MexaHKraecKaH pereHepaima 3aKjnoHaeTCJi b yAaneHHH OT^HJibTpoBaHHofi 
B3BecH c noBepxHOCTH (J)HjibTpyioniero aneMeffra. (merKOH noA CTpyefi boabi b 6h- 
tobhx ycjioBHax hjih o6paiHOM tokom boabi Hjra aicaToro B03Ayxa npn npoMbim- 

JieHHOH OHHCTKe). 

XHMHHecKaa pereHepauHH saKJnonaeTca b BOCCTaHOBJieHHH cop6imoHHOH 
cnocoSHocTH MaTepnana 4>HjibTpyiOHiero ajieMeirra npn o6pa6oTKe khcjiotoh. 

MHHHMajBbHaa croHMOCTb JiHTpa OHHmeHHOH boaw npn Tpe6yeMOM Ka^iecTBe 
OHHCTKH 6jiaroAapa bo3momchocth MHoroKpaTHoii pereHepanjHH (J)HJibTpyioinero 
sjieMeHTa. 
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B03MO>KHOCTb (|)HJIbTpaiJHH TOpHHeH BOfflbl 

CaMOHH.nHKamw Heo6xo,zmMOCTH pereHepaipra onpeflejraeTca chh^kchhcm 
naroKa oHHineHHoft boam. 

B03M05KHOCTb HCnOJIb30BaHHfl (J)HJIbTpOB O pa3JIHHHLIMH CSOHCTBaMH! pB3Han 
nopHCTOCTb H npOH3BOZOiTejILHOCTb, flJW «JVWTKOH» H «»ceCTKOH» BOflbl, flJW BQfff>l C 

noBbimcHHbiM coaep^caiffleM pacTBopeimoro »cejie3a h t.a. 

3<j)<j)eKTHBHOCTb OHHCTKH 

B3BenieHHBie nacnmbi > 1 mkm - ao 98% 
MHKpo6bi h KHineHHa^ najio^Ka - ao 99,9% ; 
Taacejibie Mexajuibi - ao 99% 
OpraroraecKHe coeAHHemra h xjiop - ao 96% 

COJIH HCeCTKOCTH* - ao 90% 

*HoHoo6MeHHbifi 4>HJibTp jjjix acecncoH boabi cnoco6eH yAaJMTb H3 BOAH AO 
12 r KanbioM h ao 8 r pacxBopeHHoro »ejie3a, nqcjie Hero TpeSyercn XHMinecKaH 
pereHepamra. ^acroTa npoijecca pereHepaajra 3aBHCnr ot ^kcctkocth boa*>i h ot 
KomteHipaiXHH pacTBopeHHoro acejie3a b onnmeHHOH BOAe. 

yHmcajibHOCTb MarepHana 3aKjnoHaeTCH b tom^hto Aaace nocne Hacbimemra 
cojwmh ^cecTKOCTH, He yAajraa hx H3 BOAbi, oh H3MeiraeT hx CTpyicrypy TaKHM o6pa- 
30M, wro BOAa, npomeAmaa nepe3 fywrbrp npaKTiraecKH He AaeT ocaAKOB h HaKmra 



TexHBraecKHe xapaicre- 

>pHCTHKH . 


Pa3Mepw nop MaTepnajia, mkm 


0,05- 
0,1 


0,1- 
0,5 


0,5- 
1,0 


1,0- ; 

1,5 : - 


l.>5.^;. 






IIpOH3BOOTTejII»HOCTb, 

ji/mhh 


3-5 


6-8 


9-11 


12-15 


16-20 


20-30: 


^0-40« 


3(J)^eKTHBHOCTb OHH- 

CTKH ot naToreHHBix 
mhkpo6ob, %: 




KjraieHHBie nanoHKH 


99,9 


99 


97 


90 


75 


58 


50 


KojiH-^aroB 


99,9 


98,5 


90 


80 


70 


50 


35 


ripoHHuaeMocTb BHpy- 
cob Hepe3 (J)iun>Tp: 




renaniTa A 


Her 


Her 


HeT 




m 




Aa 


POTOBHpyCOB 


Her 


Her 


HeT 


Her 


Aa 


Aa 


Aa 
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<E>opMyjia H3o6pereHHrt 
1. OmibTp jijiSL boabi, cop^pmasnjm Kopnyc, cHa6»ceHHBiH bxo,hhbim, bhxoa- 

HBIM H CJIHBHBIM IiaTpySKaMH C COOTBCTCTByiOIIlHMH 3aiIOpHBIMH BeHTOJIHMH, H QCr ;; 

hobhoh $vun>TpyK>mjm ajieMeirr, BBinonkeHHBiii H3 HOHOo6Meiffloro ^Mme^saB^ 

HMeiOmjIH BXOflHyK) H BBIXOffHyiO nOBepXHOCTH flJW ^HJIBTpyeMO^i r ^I^O(^^ OTJTDH- 

qaionmfic^ tcm, wro HOHOo6M6HHBiii MarepHaji ocHOBHoro ^HJiBTpyioiaero 3JieMeH-r 
Ta BBinojraeH o6i>eMHBiM Tpe6yeMOH reoMerpiiqecKOH $opMbi, apMHpoBaii HecynjelL 
apMaiypoH, npHKpemieHHOH k nepc^opiipoBaHHOH onope h oSp^yerjre^ 
nopHCTHH KapKac H3 MHKporno6yji c nopaivra Tpe6yeMoro pa3Mepa, onpeflejMeMorb 
^ Heo6xoOTDviBiMH napaMerpaMH ohhctkh, npnqeM, o6i>eM $imbTpy}omei<i M^ja^a^; 
TCpnajia shdMewra onpefleraeTca no BBipaaceHmo: 

W£ = "r y " -ana iuiocKoro 

y k - h v 

= Q-k (L + d) nojioro muirampHHecKoro 

^ kh v -d 

' QL 2 (2L + d k +D k ) 
r -- l. W V -a™~CKOro, 

rfle Q — TpeSyeMWH pacxoA OHHmaeMOH hchhkocth, kt/c; 

L - TCwmmHa <j)Hjn>Tpyionjero cjioji, mm; 
. d - BHyrpeHHHH ffnaMerp muranapHHecKoro 4>Hjn>Tpa, mm; 
dk h D k - BHyTpeHHne /maMeTp&i BepxHero a HHJKHero ceneHHH kohh- 
necKoro 4>Hjn>Tpa, mm.; 
k = 0,12 - 0,04, MM/ceK - SKcnepHMeHrajibHbiH K03(j>(i>nuiieHT juw nojiyqeH- 
Horo Marepnajia c npocTpaHCTBeHHoro nnoSyjinpHOH crpyicrypBi, npn stom Bxo/maa 
noBepxHO cTb ocHOBHoro 4>HJibTpyiomero sjieMeirra noKpbiTa ^onojiHHTejibHbiM 
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4>Hjn>TpyK>mHM KOppeicrapyiomHM 3amnTHWM cnoeM MejnconncnepcHoro BemecTBa, 
BHecemiBiM b Bnne noponnca nepe3 3arpy30HHbiH KnanaH b nojiocn. KOpnyca b no- 
tok 4»Hjn,ipyeMOH skhakocth, ocasKfleHHoro Ha Bxonnon noBepxHoc-ra ocHOBHoro 
cJ)HJifcTpyiomero aneMeirra h flHHaMnnecKH ynepacnBaeMoro Ha Hdfi ckopocthwm Ha- 
nopoM 3KHflKOCTH, pa3Mep rpaHyn noponnca 6ojn>uie pa3Mepa nop HOHOo6MeHHoro 
Marepnana, a BHecemn,iH ero o6beM b 3aBHCHMQCTH ot (fcopMbi ocHOBHoro (J)hjibt- 
pyromero sneMeirra onpeflejweTca no BbipaHcemniM: 
Y am = HBA, mm 2 , ana raiocKoro 
V flon = TtHA (D + A), mm 3 , msi nHnHHflpHHecKoro 
V^n = *H (RA + rA +A 2 ), mm 3 , ww KOHHnecicoro, 
rjie H - BMCOTa 4»Hjn>Tpyiomero sneMeirra; mm, 
. r B — nnnpHHa <|>HjibTpyioinero ajieMeirra; mm, 

D - flnaMeip c^HJiBTpyiomero sneMeHra; mm, , ? - - ^ 
R - pazmyc mDKHero KomraecKoro ocHOBaHiw; mm^ 
r - pannyc BepxHero KomraecKoro ocHOBamM; .MMg 
A - Tpe6yeMaa TonmnHa 3annrraoro cjioh, mm.;, ^kf?; 
2. Ohjibtp no n. 1, OTJuwaionnraca, tcm, mo 4>Hjn>Tp Bi^OJiHfB.^BW^-nbJio*-^ 
^0 ujoiraHflpa. ; .T 

^& r< 3. fDnntip no mo6oMy m n.1,2, oranqaionmHCH, TeMi---3TOCoradnieHHe .-h*q«# 
hoh noBepxHOCTH (J)HjibTpa k ero bbixoahoh noBepXHOcra paBH0:1^6 ^ 2 V ^S . . 
- 4. Onnbip no n. 1, ornHHaionmHCH, TeM, mo ^I^Tp.Bha^^ei^^^y 

ca. . 

5. Onnbip no n. 1 , pTjnwaronnracH tcm, hto 4>nnbTp BwnojiHeH iuiocioaM.: • 

6. 0nm,Tp no jno6oMy H3 n. 1,2,3,4 n 5, OTjnwaionniHca, tcm, hto o6beMHa* 
apMarypa BbinomieHa H3 BOJiOKHncroro HencaHoro jracroBoro Maxepnajia, Hanpn- 
Mep, cHHTenoHa. 

7. <J>Hjn,ip no mo6oMy n. 1,2,3, 4, 5 n 6, oTJinnaioinHHca, TeM, mo b Kane- 
CTBe 4)mn,Tpyioniero MaTepnana 3amHTHoro flonojnniTejibHoro cjioh ncnojib30BaHO 
xHMHHecKH HHepTHoe BemecTBO, HanpHMep, nepjrar. 

8. <Dnjn,Tp no jno6oMy H3 n. 1,2,3,4,5 n 6, opinnaKMinracji TeM, mo b Kanecr- 
Be 4>nju,Tpyiomero Marepnana flonojnraTenbHoro cjioh ncnojn,30BaHo XHMHHecKH 
aKTHBHoe BemecTBO, HanpHMep, pe3opinm(j)opMajttflerHjiHafl CMOJia. 

9. OnnBTp no mo6oMy H3 n. 1,2,3,4, 5 h 6, OTJinnaionmHCfl TeM, mo b KanecT- 
se MaTepnana aononHHTenbHoro 3amHTHoro cnoa, Koppeicrapyioinero pH fywihT- 

pyeMOH BOOM HCnOJIb30BaH flOnOMHT. 
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10. <J>HJiBTp no jno6oMy H3 n. 1,2,3,4,5 h 6, OTJiHHaionxHHCJi tcm, hto b Mare- 
pnan AonojrairrenBHoro sanmraoro cnoa BBeaeHO 6aKTepHOCTanraecKoe Bemecrso, 
HanpHMep, aKTHBHoe cepe6po. 

11. Cnoco6 H3roTOBjieHiM 4>HJn>Tpa, BKjnonaioiiiHH noATOTdBicy peaioiHOHHOH 
CMecn nojraMepoo6pa3yioumx peareHTOB n npoBefleime peaiomn c nojiyqemieM 
4)HJiLTpyiomero 3jieMeirra Tpe6yeMOii <j)opMBi, OTjnraaioniHHCH tcm, *rro npn noAro- 
TOBKe peaiomoHHOH CMecn cna^ajia b Bo«e pacrBopaiOT pe30pimH, HarpeBaiOT pac- 
TBop ao 40°-50°C, 3aTeM bboaht KaTanH3aTop, nepeMenniBaioT n nocne roMoremi- 
3aimn pacraopa Ao6aBJunoT (^opManbAeriw, BBmep^cnBaioT npn KOMHaTHofi TCMne- 
paType ao noMyraeroM pacTBopa, 3areM nojiyneHHBiH pacTBOp nojiHMepa 3ajiHBaK>T 
b 4>opMy c npeABapHTCJiBHo ycTaHOBjieHHBiMH b Hen nep^opnpOBaHHon onopoii n 
Hecymen apMarrypon, BBinojmeHHOH b BHAe jmcroBoro HencaHoro o6i>eMHoro MaTe- . 
pnana, ynoaceHHoro b oahh hjih hcckojibko cjiocb n 3aKpenjieHHoro.Ha nepcjjopnpo- 
BaHHoS onope, 3aTCM <j)opMy TepMOCTarapyioT b icBa 3Tana: CHanana nojinMep bbi- 
Aep^cHBaiOT ao rejieo6pa30BaraM npn TeMneparype pa3iiHBa n nocne 3Toro npn tcm- 
neparype 80°-95°C, nocjie oxjiaaKAemra ao komhbthoh TeMnepaiypBi npJiyqeHHBin 
nopHCTBin HOHOo6MeHHBiH 3JieMeHT H3BJiCKaK)T H3 (J)opMBi h noMemaioT b tcopnyc 

? $a^tpaL, KOTopMH 3anomi5iK)T cycneH3nen MejiKOAHcnepo^ no^ 
ponnca, coAepacamero BemecTBa, KoppeionpyioniHe CBoncxBa ' OT^njiBTpoBaHHon 
BOAbi, pa3Mep rpaHyji KOTOporo 6ojibme pa3Mepa nop HOflop6MeHHoro 3JieMeBrra,- 
6ap6oTnpyioT ee, Ha bxoahom noBepxHocra sjieMenra co3AaiOT^ef Kopa3pymaeMfc]ti^ 

; AonbjiinrreJtt 3amHTHBiH Koppeicrapyionmfi ^njiBTpy^ 
Aemra rpanyji ynoMflHyroro noponnca Ha bxoahoh nosepxHocm sneMeH-ra n nocne' 
nojraoro noKpBiTHH ee cnoeM 3aAaHHoft tojijixhhbi AHHaMiraeckH yAepacHBaiar ero 
CKOpocTHLiM HanopoM noTOKa, a nocjie 3arpfl3Hemra ero yAanmoT o6parHbfM noTO- 

KOM 3KHAKOCTH. 

12. Cnoco6 H3roTOBjieHHJi <j>Hjn>Tpa no n.9, OTjranaioniHHCH TeM, hto 6ap6o- 
Ta>K cycneH3HH MejiKOAncnepcHoro nopomica ocymecTBjwioT noTOKOM (J)HJiBTpye- 

MOH 3KHAKOCTH. 

13. Cnoco6 H3roTOBJieHHH (J)HJiBTpa no n., PfjniHaioniHHC^ TeM, hto 6ap6oTa»c 
cycneH3HH ocymecTBJWiOT aapaunefl 4>raiBTpyeMoii tkhakocth. 

14. Cnoco6 no n.8, OTjiHHaiomHHCH tcm, hto ajm nonyneHiui pa3Mepa nop 
3JieMeHTa, paBHoro 0,001-0,02 mkm, HcxoAHyio KOHiieHTpaupno nojraMepoo6pa3yio- 
umx peareHTOB npuHHMaioT paBHbifi 50-40 Mace % h cooTHOineirae (j)opMajn>AerHA- 
pe3opUHH 2,5 -rl MoneH c oTHomeHHeM KOJimecTBa cnnmaioiimx stjwpHBix CB^3en k 
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KOJiHHecTBy MenmeHOBbix CBjraefi paBHO 1,2, npH 3tom pa3Mep rpaHyn nopomKa juw 
06pa3OBaHHH 3amHTHoro cjioji Bbi6HpaioT paBHBiM 0,03-0,3 mkm h TOjnmmy 3anmT- 
Horo cjioa co3,aaioT paBHOH 0,01-0,5 mm. 

15. CnocoS no n.8, arjnwaionxHHCH TeM, ,i rro nonynferoM pa3Mepa nop 
3JieMeHTa, paBHoro 0,02-0,2 mkm, Hcxojmyio KOHueHTpaijjno nojiHMepoo6pa3yioiiiHX 
peareHTOB npHHHMaiOT paBHBin 40-35 Mace % h coothoehchhc 4>opMajib,fl[ernzi- 
pe3opmiH 2,0 ^1 MoneS c othodichhcm KOjmqecTBa cnraBaionwx 3(j>HpHbix CBH3en k 
KOjraqecTBy MerafieHOBbix CBjreeH paBHO 1,15, npn 3tom pa3Mep rpaHyji noponiKa 
fljm o6pa30BaraDi 3anjH*raoro cjioa BBi6HpaK>T paBHbiM 0,3-4,0 mkm h TOjnmiHy 3a- 
WHTHoro cjioji co3AaiOT paBHofi 0,05-0,2 mm. 

16. Cnoco6 no n.8, OTjmqaionpmca tcm, *rro jyw nonyHemra pa3Mepa nop 
r sneMeHTa, paBHoro 0,2-0,3 mkm, Hcxo^oryio KOHinempaipao nojraMepoo6pa3yionmx 

peareHTOB npHHHMaiOT pasHbra 35-25 Mace % h coothoiuchhc (fcopMajibAerH/f- 
;> ge3opiiHH 1,8 7-1 mojich c OTHomeHHeM Kojuraectsa cniHBaiomHX 3(])HpHbix CBH3eH k 
KOjraqecTBy MerajieHOBtix CBH3eH paBHO 0,9, npn 3tom pa3Mep rpaHyji nopounca juw 
06pa30BaHHH 3amHTHOTO CJIOJI Bbl6HpaK)T paBHBIM 4,0-10,0 mkm h TOjmmHy 3anjHT- 
v Horo cjioa co3joiaiOT paBHOH 0,2-1,0 mm. ~ 
^ ; 17. CnoboS no n.8, oxjraqaioniHHCH TeM, *rro ana iioji^eS^ pa3Mepa nop 
; 3neMeHTa, paBHoro 3,0-8,0 mkm, ncxoflHyio KOHueHrpanmo nojraMepoo6pa3yionxHX 
- peareHTOB npHHHMaiOT paBHbiH 25-20 Mace % h cooraomeHHe (j>opMajn>flerafl- 
t pe30pitHH 1,5 -5-1 MOJien c OTHomeHHeM KOJMHecTBa cmHBaionmx 3<j3iipHbix cb^3CH k 
^icoj^ CB*3eft paBHO 0,8* npn 3tom pa3Mep rp.aHyji; ridpoimca pa 

• o6pa30BaHHa 3amnTHoro choh BbiGnpaiOT paBHbiM 10,0-25,0 mkm h Tojnmmy 3a- 

mHTHOrO CJIOH C03flaK)T paBHOH 1 ,0 MM H BblUIC 
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